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ABSTRAK 
Pada tahun 1982 telah diadakan penelitian untuk mempelajari peranan penyediaan air minum dan 
sanitasi terhadap penyakit diare. Dua puluh satu variabel yang terdiri dari 9 variabel penyediaan air, 
5 variabel sanitasi, dan 7 variabel sosial digunakan sebagai independent variables; dan diare sebagai de- 
pendent varkble. Menggunakan analisa statistik chi-square test dan logistic regression, 4 variabel telah 
dipilih sebagai satu set prediktor penyakit diare. Di antara variabel-variabel itu kualitas air, cara penyim- 
panan air. dan cara pembuangan kotoran merupakan prediktor penyakit diare. Dengan kata lain penye- 
diaan air dan sanitasi dapat dianggap sebagai prediktor yang baik untuk penyakit diare. 
INTRODUCTION 
Diarrhea is a major cause of morbi- 
dity and mortality in young children 
throughout the world, especially in de- 
veloping countries. It is estimated that at 
least 4-5 million deaths per year are 
caused by acute diarrhea.132 In Indonesia, 
diarrhea is the second cause of death in 
the population, and the principal cause 
of death of infants.3,4 
Diarrhea is defined here as a conditi- 
en characterisec! by abnormal frequency 
and liquidity of fecal discharge that we- 
akens the body and leaves it with the flu- 
id and salt needed to survive. It is consi- 
dered diarrhea when there are more than 
three passages a day of watery, semi-so- 
lid, liquid of frothy excreta with or wi- 
thout blood or mucus and not necessarily 
accompanied by abnormal pain. It is acu- 
te and rapidly progressive with liquid 
or semiliquid stools varying from 3 to  as 
many as 20 a day.sY6.7 
The occurrence of diarrhea in the po- 
pulation can be influenced by many fac- 
tors, such as agent, host and environ- 
ment.8 The agent of diseases can be bac- 
teria, viruses and protozoa; host factors 
include social characteristics, such as age, 
education, ethinic group, religion, etc.; 
and environment is defined as the physical 
environment including water supply and 
sanitation. Each factor has many different 
variables that may relate to the occurren- 
ce of diarrhea in the population. 
Since there is little information about 
which variables are considered as appro- 
priate predictors of diarrhea, a study of 
these aspects was found to be pertinent, 
with the aim of identifying any such varla- 
bles that may be considered as good 
predictors of diarrheal disease within 
the rural population. 
MATERIALS AND METHODS 
This study was carried out in the m- 
ral areas of Indonesia in October 1982. 
The nine provinces included in the study 
were: West Java, Central Java including 
Yogyakarta, East Java, Bali, North Suma- 
tra, West Sumatera, Lampung, West Kali- 
mantan, and South Sulawesi. The popula- 
tion comprised of people who live in the 
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rural areas of these provinces. The house- 
hold was selected as the smallest unit of 
sample, and the housewife was selected 
as the respondent. Selction of the house- 
hold was conducted using a stratified ran- 
dom sampling procedure. 
Data on water supply, sanitation, 
social characteristics, and diarrhea were 
collected from each househod. Water sup- 
ply includes source of water, distance of 
source t o  the house, ownership of the 
source, quality of water at  the source, 
its quality, collection method, storage 
of water a t  home, and its use. Sanitation 
includes type of excreta disposal facilities, 
distance of the facilities to  the source, 
sanitary condition, and its use. Social 
characteristics include age, education, re- 
ligion, ethnic group of the housewives, 
income, household size, and geographical 
stratification. These variables were classi- 
fied into ordinal or nominal scales, and 
used as independent variables. Diarrhea 
was collected by interview of housewives 
using one week recall period, based on 
dichotomous classification, and used as a 
dependent variable. 
Questionnaires were used as data col- 
lection instrument. Every respondent was 
interviewed, and observed to  determine 
data on water supply and sanitation fa- 
cilities for each household. Interviews 
and observations were conducted using 
combination of open and close ended 
questions. The questions were construc- 
ted according to the survey research 
guide developed by several authors.9,lo 
The interviews were carried out by 
sanitarians under the supervision of 
health inspector from each province 
and the supenrisor from Jakarta. 
Data from the questionnaires were 
converted to  useful information through 
data processing activities such as editing, 
coding, data entry, and final analysis. 
Several statistical methods and computer 
programs were employed for analysis. 
Since the dependent variable is classified 
on ordinal or nominal scales, the appropri- 
ate statistical methods of analysis were 
chi-square test and logistic regression.ll~12 
The computer programs applied in the 
analysis were MIDAS (Michigan Interacti- 
ve Data Analysis System). and BMDP 
(Biomedical Computer Program) . I 3  Fi- 
nally, the information from the analysis 
was interpretated and reported. 
RESULTS 
There were 8597 households included 
in this study. Among these households, 
there were 369 households with cases 
of diarrhea and 8228 that did not have 
cases of diarrhea. Number of variables 
analyzed are 22 that include diarrhea as a 
dependent variable, and 21 independent 
variables. 
The independent variables consist of 9 
variables for water supply, 5 variables for 
sanitation, and 7 variables for social cha- 
racteristics and geographical stratification. 
Table 1 shows list of all variables and their 
scales. 
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Table 1. List of dependent variables, independent variables and their Scales 
.---- 
Variable Scale 
Depdent variable Diarrheal disease 
Independent variable 
Water supply 
Sanitation 
Social 
Source of water 
Distance 
Ownership 
Quality 
Condition 
Quantity 
Collection 
Storage 
Use 
Disposal 
Distance 
Ownership 
Condition 
Use 
Age 
Education 
Religion 
Ethnic group 
Income 
Size 
Strata 
Nominal (yes /no) 
nominal 
ordinal 
nominal 
ordinal 
ordinal 
ordinal 
nominal 
nominal 
nominal 
nominal 
nominal 
nominal 
ordinal 
nominal 
ordinal 
ordinal 
nominal 
nominal 
ordinal 
ordinal 
nominal 
Since there are too many variables selection of independent variables that 
included in the analysis, it is imposible may have an association with diar- 
to run simultaneously the logistic regres- rhea.15. 1 6  Table 2 shows the results 
sion using a computer program to  select of the test for association between water 
which variables are the best set of predic- supply, sanitation, social characteristics 
tors for diarrhea. For this reason, chi-squ- and diarrhea at 5% level (p-value) 
are test was employed as the preliminary 
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Tables 2. Test statistics for association between water supply, sanitation, 
social characteristics and diarrhea. 
Variable x2 p-value Association 
WATER SUPPLY 
Source 
Distance 
Ownership 
Condition 
Quantity 
Quality 
Collection 
Storage 
Use of water 
SANITATION 
Disposal 
Distance 
Ownership 
Condition 
Use of latrine 
SOCIAL 
Age 
Education 
Religion 
Ethnic group 
Household size 
Income 
Strata 
+ Significant at 5% level. 
At  the first selection, there are eleven 
independent variables associated with di- 
arrhea. These variables include 4 for wa- 
ter supply: source of water, quality, col- 
lection methods and storage; 2 for sanita- 
tion: type of disposal and use of latrine; 5 
for social characteristics: age, education, 
religion, ethnic group, and household 
size. 
In the next selection using logistic 
regression analysis, there are four variables 
selected as a set of predictors for diarrhea. 
These variables, its coefficient and p - 
value are shown in Table 3. 
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Table 3. Parameters of logistic regression for water supply, 
sanitation, and diarrhea. 
Term Coefficient Standard Eror Coef/SE pvalue 
Quality - 0.57 
Age 0.25 
Storage 0.38 
Disposal -- 0.94 
Constant 5.40 
These variables are quality of water 
at the source, age of housewife method 
of water storage at home, and type of 
excreta disposal facilities. The goodness 
of fit chi-square indicated that the multi- 
ple logistic regression equation fits the 
data very well. In addition, the improve- 
ment chisquare indicates that the p - 
value of each independent variable is 
very small. This means that the varia- 
bles selected in the model are good pre- 
dictors for diarrhea. 
DISCUSSION 
At the first selection,'eleven of the 
independent variables indicated associato- 
ons with diarrhea. Among these, the 
use of latrine was categorized also in the 
type of excreta disposal facilities. This 
information was already included in the 
type of disposal facilities with the classifi- 
cation; water seal latrines, borehole latri- 
nes, and overhung latrines. The use of 
latrine in the logistic regression model 
would duplicate the effect of the type of 
disposal, and therefore, this variable was 
not included in the logistic regression ana- 
lysis. Thus, ohly ten independent variable 
are involved in further analysis. 
Before the logistic regression analysis 
was performed, each variable was corre- 
lated each other to find out whether the- 
re is intercorrelation among these inde- 
pendent variables. When the independent 
variables are highly correlated, there are 
many different logistic regression functi- 
ons providing good fits to  the data. The 
estimated regression coefficient tends to 
vary widely from one sample to  the next, 
and in such case Neter and Wasserman 
(1974) suggested that only imprecise in- 
formation will describe the prediction. 
Since all coefficient from the correlation 
matrix are too small, there is no intercor- 
relation among the ten variables candida- 
tes. These variables meet the requirement 
for prediction values.17 I 8 
From the logistic regression analysis, 
four variables were selected as the best 
set of predictors of diarrheal disease. 
These are quality of water at the source, 
age of housewives, method of water sto- 
rage at home, and type of excreta dispo- 
sal facilities. The parameter for the mo- 
del is shown in Table 2. The intercept 00 
is 5.40; while the coefficients for the re- 
maining term are estimated as for pl  = 
-0,57for P2 = 0.25, for 03 = 0.38, and 
04 = -0.94. The equation for the Ln 
(Odds) is estimated by: 5.40 - 0.57 
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(Quality) + 0.25 (Age) + 0.38 (Storage) 
- 0.94 (Disposal). In term of the logistic 
regression, the equation for the probabi- 
lity of not having diarrheal disease (PI) 
is : 
Probability of not having diarrheal di- 
sease (PI) = 
According to this model, the four 
variables selected as good predictors of 
the occurrence of diarrhea in the house- 
hold are: quality of water at the source, 
age of housewives methodof water-sto-ra- 
ge at home, and type of disposal facilities. 
Among these variables, two are varia- 
bles of water supply, one is a variable of 
sanitation, and the other is a social cha- 
racteristic. 
The quality of water was limited to 
physical characteristics such as colour, 
smell, taste, and purity which did not re- 
present a quality of water in term of che- 
mical and bacteriological characteristics. 
Among 7984 households, 34.8 percent 
obtained good quality of water, 54.4 per- 
cent moderate quality of water, and 10,8 
percent poor quality of water. The propor- 
tion of diarrhea for the households which 
had access to good or moderate quality of 
water is less than those who hadaccess to 
poor water.19 2 0  
The source of good or moderate quali- 
ty of water is from improved source of 
water such as piping system, spring with 
protection, deep well pump, and shallow 
well pump. In contrast the source of poor 
quality of water is from unimproved faci- 
lities such as rivers, streams, ponds, and 
other insanitary sources. These sources of 
water have more exposed to bacteriologi- 
cal contamination than improved facilities. 
The households which had access to 
improved water supply would have less 
risk of having diarrhea than those who 
had access to unimproved facilities. Fur- 
ther study which emphasizes bacteriolo- 
gical quality of water should be carried 
out to provide better information on the 
relationship between quality of water 
and diarrhea. 
Many types of containers were used by 
the households for water storage, such 
as contrainer made of soil, plastic, zinc, ce- 
ment and others. Of 8501 households 
19.1 percent had access to good conta- 
iners, 7 1.5 percent bad containers and 9.4 
percent had access to piping system in 
their houses. The proportion of diarrhea 
for households which had access to the 
piping system was significantly lesser than 
those who used  container^.^ 0 * 1 
The type of excreta disposal is classifi- 
ed into adequate, less adequate and ina- 
dequate fa~ilities.~ 8 Of 8482 households, 
10.2 percent had access to  adequate, 
26.5 percent to less adequate and 63.3 
percent to inadequate facilities. Inadequ- 
ate disposal facilities would provide fecal 
contamination to soil, surface and ground 
water. There was a significant association 
between diarrhea and type of excreta 
disposal facilities. Households which had 
access to inadequate disposal facilities we- 
re more exposed to diarrhea than those 
with safe water and adequate disposal 
facilities.' 9 9 2  
Since quality of water and method of 
storage were categorized in water supply, 
and type of disposal facilities was catego- 
rized in sanitation, it is clear that water 
supply and sanitation are good predictors 
of diarrhea. It is hoped that the result 
of the study would provide information 
that can be used to improve the strate- 
gies of water supply and sanitation pro- 
gram in relation to diarrheal disease 
in rural areas. 
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